Abstract: This paper aims to investigate the impact of a change in the quantity of money on relative prices based on quarterly time-series for the period 1959-2013 of the U.S. economy. The econometric results show evidence that a change in the money supply affects the relative prices. This result does not corroborate the assumption that changes in relative prices only occur due to changes in real variables, but changes in relative prices also occur via changes of the money stock. In this sense, there is no empirical evidence that the hypothesis of the dichotomy between relative prices and absolute prices is valid.
Introduction
One of the postulates of the quantity theory of money is the dichotomy between relative prices and absolute prices, which postulate that changes in real variables such as GDP, employment level, etc. explain changes in relative prices, while changes in the money supply, in a stationary fully employed economy, cause the absolute price movements. This dichotomy means that given the stock of money, the velocity of money and given the level of trade in goods, changes induced by a real shock in the relative prices, produce compensatory changes in other relative prices, so that the absolute level of prices remain unchanged (Humphrey,1997 and Fisher ([1911 ] 1963 .
Using quarterly data from 1952:2 to 2013:02, we perform an econometric analysis to evaluate the direct effect of the change in the stock money on the change in the relative prices.
Methodological aspects
In this section, we introduce the empirical models that evaluate if a change in the quantity of money really produces effects on change in the relative prices. For that, we estimate systems of simultaneous equations.
Let us assume a Cobb-Douglas production function, which the real output q is function of a fixed capital stock k and the quantity of labor l such as 
where n is the number of lags of the dependent variable, t M is the change in the money supply, t Y is the change in the real GDP, t U is the unemployment rate and ( ) i j t P P identifies the change in the relative prices and t u is the error term. Observe that if 1 γ or 5 γ are statistically significant, then the hypothesis of dichotomy between relative prices and absolute prices is not valid.
The parameters φ and α in the autoregressive components tries to capture the inertia in the dynamics of the dependent variable. The basic hypothesis behind the equation (2) shows that the relative price change only suffers directly influence from the change of the quantity of money and from the real sector of the economy that is given by the change of real output and unemployment rate. Besides, there is the indirect effect which the variations in the employment level on the change of real output according to equation (1), which in turn affect the change of relative prices via equation (2). This effect occurs by interactive term 1 2 β γ . We also assume that ( )
Regarding inflation control, Romer and Romer (2004) The equations (1) and (2) define a simultaneous equations model. Due to a possible endogeneity problem, we apply the generalized method of moments (GMM). Needless to say that GMM requires the employment of instrumental variables (IV). For the appropriate use of the IV method, it is necessary that the instruments are "good instruments" in order to be relevant and valid.
This implies that the instruments must be not only correlated with the endogenous regressors but also orthogonal to the disturbance. Our econometric specification apply the following tests: The test of underidentification (Cragg and Donald, 1993) , the test of over-identifying Sargan-Hansen also known as J-statistic, and the Stock-Yogo test (Stock and Yogo, 2005) to verify the hypothesis of weakness of instruments.
Finally, when the variables are not stationary, specific problems arise in conventional inference based on ordinary last squares (OLS) regressions. Johnston and DiNardo (1997) stress the importance of knowing whether similar problems occur in the context of two-stage least squares regressions. Notwithstanding, Hsiao (1997a,b) analyses this issue and concluded that the inference with two-stage last square estimators using instrumental variables remains valid, even when time series are non-stationary or non-co-integrated. In that context, Hsiao's conclusions also are valid when GMM is applied.
In order to take into account the two problems of unknown heteroskedasticity and the serial correlation of the residuals, we use the procedure of Newey and West (1987a,b) for all estimated models. The authors have proposed a more general covariance estimator that is consistent in the presence of both heteroskedasticity and autocorrelation of an unknown form. Table 1 displays the description of variables. 
Econometric results
This section presents the econometric results of the estimated model defined by equations (1)-(2). For that, we used estimated through generalized method of moments (GMM). As we pointed out in last section, we have four systems of equations each one composed by two equations. Table 3 shows the estimates of the Models 1B, 2B, 3B and 4B according to equation (2). The basic model 1B shows that the dependent variable is explained by the lag of changes in relative prices and by the rates of change in the money supply and of real product. The other models have other additional variables in order to observe the consistency of the estimated results. The model 2B includes to the unemployment rate, while the 3B model adds the monetary regime dummy and the interactive variable D(60.70)*M and disregards the rate of unemployment. The 4B model includes all variables.
The empirical results presented in models 1B to 4B show that all explanatory variables are statistically significant at the 5% level, except the growth rate of the money supply of the 1B model. The estimated coefficients of the intercepts of the equations 2B and 3B are not statistically significant as well.
The empirical results show that real variables such as the rates of change in the real product and unemployment rate partially explain the rates of change in the relative prices, since the monetary variables also explain.
The coefficients of the rates of change in the money supply is positive in model 2B and negative in models 3B and 4B. The difference between these models is that the last two models include the dummy of monetary regimes and the show negative and positive signs, respectively, for specifications presented in tables 3B and 4B. Based on elasticity coefficients, this means that in periods that the Fed was more tolerant to high inflation rates, the positive effect was higher on the variation of this specific relative price than in period of lower tolerance to inflation.
We can also analyze the indirect effects of real variables shown in Table 2 
Conclusions
The quantity theory of money assumes that relative price changes are caused only by real variables. The empirical results show that changes in relative prices stem not only from changes in real variables, but also from changes in the money stock. In this sense, there is no empirical evidence that the hypothesis of the dichotomy between relative prices and absolute prices is valid.
If monetary policy generates changes in relative prices, we can infer that it also alters the allocation of production factors. In this sense, the money cannot be neutral in long run and further studies should be conducted into the impact of the changes in relative prices on real variables de long run. Furthermore, this finding has serious implications that must be considered in the transmission mechanisms of monetary policy. In other words, if money affects relative prices, policymakers have a major complicating factor to manage monetary policy.
